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SUBJ. SYSTEM REQULRXi4ENTS STATEBUW-C FOR TdE A I R  ROUTE SURVEILLA~JCL WAR--MODEL 4 

1. PURLiOSE. This  o r d e r  e s t a b l i s h e s  t h e  system requ i rements  f o r  Air Route S u r v e i l -  
l a n c e  Radar--Nodel 4 (ARSR-4), which i s  c o n s i s t e n t  w i t h  t h e  Na t iona l  Airspace  
System ( I J A S ) .  

DISTRIBUTION. T h i s  o r d e r  i s  d i s t r i b u t e d  a t  d i r e c t o r  l e v e l  i n  t h e  O f f i c e s  of 
r p o r t  Planning and Programming, A i r p o r t  S tandards ,  Avia t ion  P o l i c y  and P l a n s ,  
d g e t ,  and Personne l  and Techn ica l  Tra in ing ;  t o  t h e  branch l e v e l  i n  t h e  Advanced 

Automation Program O f f i c e ,  O f f i c e  of F l i g h t  S tandards ,  A i r  T r a f f i c  Opera t ions  
S e r v i c e ,  A i r  T r a f f i c  P lans  and Requirements S e r v i c e ,  Program Engineer ing and 
i h i n t e n a n c e  S e r v i c e ,  Systems Engineer ing S e r v i c e ,  and A c q u i s i t i o n  and i l a t e r i e l  
S e r v i c e ;  t o  t h e  b ranch  l e v e l  a t  t h e  FAA Techn ica l  < e n t e r  and t h e  FAA Depot a t  t h e  
Aeronau t i ca l  Center ;  and a t  branch l e v e l  i n  t h e  r e g i o n a l  Airway F a c i l i t i e s ,  
L o g i s t i c s ,  A i r  T r a f f i c ,  and F l i g h t  S tandards  Div i s ions .  

3 .  BACKSROUlTD. Replacement of t h e  e x i s t i n g  vacuum t u b e  long-range r a d a r  sys tems 
a t  jo in t -use  and o t h e r  F L U  f a c i l i t i e s  w i t h  a modern s o l i d - s t a t e  r a d a r  was approved 
i n  Order 1311.5, System Requirements S ta tement IAcquis i t ion  f o r  Replacement of 
ARSR-1 & 2 and PPS -20 & -69 Radar Systems, d a t e d  A p r i l  2 ,  1980. The r a d a r  
replacement program was reopened f o r  review i n  1931. New g u i d e l i n e s  were e s t a b -  
l l s h e d ,  and a n  e x t e n s i v e  r a d a r  coverage s t u d y  was under taken.  The United S t a t e s  
A i r  Force (USAI) f o r m a l l y  reques ted  t h a t  F L U  c o n s i d e r  a three-dimensional  r a d a r  a s  
a replacement sys tem f o r  jo in t -use  l o c a t i o n s .  The 3-D approach t o  t h e  jo in t -use  
r a d a r  replacement program was addressed  i n  t h e  December 1931 NAS Plan.  Th i s  
approach complies w i t h  t h e  USAF requirement  t o  improve r e l i a b i l i t y ,  ma in ta in -  
a b i l i t y ,  s u p p o r t a b i l i t y ,  performance,  and decreased o p e r a t i o n a l  s t a f f i n g  c o s t s  of  
a i r  de fense  r a d a r s .  

a .  Requirements Sta tement .  The b a s i c  requirement  i s  t o  p rov ide  s u r v e i l l a n c e  
of a i r c r a f t  i n  s u p p o r t  of c u r r e n t  FAA a i r  t r a f f i c  c o n t r o l  and USAF a i r  s o v e r e i g n t y 1  
a i r  d e f e n s e  o p e r a t i o n a l  requirements  a t  c u r r e n t  and planned f a c i l i t i e s .  D e t e c t i o n  
of h igh performance a i r c r a f t  wi th  lowered r a d a r  c r o s s  s e c t i o n s  s h a l l  be  provided.  
The system s h a l l  p r o v i d e  a c c u r a t e  and r e l i a b l e  s u r v e i l l a n c e  ( range ,  az imuth,  and 
h e i g h t )  d a t a  and p rov ide  d e t e c t i o n  of a i r  c a r r i e r ,  m i l i t a r y ,  a i r  t a x i ,  and g e n e r a l  
a v i a t i o n  a i r c r a f t  i n  ground,  weather ,  and a n g e l  c l u t t e r ;  minimize b l i n d  speeds;  
and reduce i n t e r f e r e n c e  from o t h e r  sources .  The system s h a l l  p rov ide  weather  
t a r g e t  d e t e c t i o n .  The r e q u i r e d  system s h a l l  be compat ib le  w i t h  t h e  Mode S e l e c t  
Beacon System (Mode S )  s e n s o r ,  t h e  Air T r a f f i c  Cont ro l  Radar Beacon System 
(ATCRBS), t h e  p r e s e n t  a i r  r o u t e  t r a f f i c  c o n t r o l  c e n t e r  (XR'i'CC) d o s t  and D i r e c t  
Access Radar Channel (DARC) sys tems,  t h e  En Route Automated Kadar Tracking System 
(EARTS) , t h e  Advanced Automation System (AM),  and t h e  USM? Region Opera t ions  
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Cont ro l  Center  (ROCC) Computer, AN/FYQ-33. The system s h a l l  be unmanned and opera- 
t i o n a l l y  aval l .able  99 .74  pe rcen t  of t h e  t ime.  The system s h a l l  be capab le  of sup- 
p o r t i n g  c u r r e n t  and planned f u t u r e  automated f u n c t i o n s  des igned t o  enhance bo th  
a i r  s a f e t y ,  a l r  s o v e r e i g n t y ,  and a i r  de fense  miss ions .  The system must p rov ide  a 
s e c u r e  mode o f  i d e n t i f i c a t i o n ,  be compat ib le  wi th  t h e  m i l i t a r y  Mark LIL System 
( i n c l u d i n g  Mark XV equipped a i r c r a f t  capab le  of responding t o  Mark X I 1  i n t e r r o g a -  
t i o n s ) ,  and provide  measures f o r  adequate  p r o t e c t i o n  f o r  Mode 4  key load ing  and 
s e c u r i t y .  The system must suppor t  NAS system coverage requirements  f o r  primary 
r a d a r  and mainta in  e x i s t i n g  l e v e l s  of coverage u n t i l  Xext Generat ion Weather Radar 
o r  o t h e r  s u i t a b l e  means of d e p i c t i n g  u s a b l e  weather d a t a  i s  a v a i l a b l e  a t  which 
time t h e  coverage requirements  s h a l l  be:  6,000 f e e t  mean s e a  l e v e l  t o  f l i g h t  
l e v e l  200 over  nonmountainous t e r r a i n  and minimum e n  r o u t e  a l t i t u d e  o r  6,000 f e e t  
mean s e a  l e v e l ,  whichever i s  h igher ,  t o  f l i g h t  l e v e l  200 over  mountainous t e r r a i n .  

b. F u n c t i o n a l  C a p a b i l i t i e s .  The proposed ARSR-4 s u r v e i l l a n c e  system s h a l l  
have t h e  fo l lowing  f u n c t i o n a l  c a p a b i l i t i e s :  

(1 )  Radar Performance. The ARSR-4 s h a l l  p rov ide  s e a r c h  r a d a r  d e t e c t i o n  
and r e p o r t i n g  ( range ,  az imuth,  and h e i g h t )  of a i r c r a f t  and meet t h e  fo l lowing  per-  
formance requirements :  

( a )  D e t e c t i o n  Envelope. Zero t o  360 d e g r e e s  i n  azimuth; 5 t o  
250 n a u t i c a l  m i l e s  i n  range;  from t h e  e a r t h ' s  s u r f a c e  and above,  a  l i n e  t a n g e n t  t o  
t h e  r a d a r  hor izon up t o  100,000 f e e t  mean s e a  l e v e l ;  -7 t o  30 degrees  i n  e l e v a t i o n  
r e l a t i v e  t o  a  z e r o  degree  r a d a r  h o r i z o n t a l .  

( b )  Scan Rate .  12 seconds p l u s  o r  minus 0 . 1  second. 

( c )  Range Accuracy. The range e r r o r  s h a l l  n o t  exceed p l u s  o r  minus 
0.125 (113) n a u t i c a l  miles over  t h e  e n t i r e  d e t e c t i o n  envelope.  

( d )  Azimuth Accuracy. The azimuth e r r o r  s h a l l  no t  exceed p l u s  o r  
minus 0.176 degrees  o v e r  t h e  e n t i r e  d e t e c t i o n  envelope.  

( e )  Reso lu t ion .  Over t h e  e n t i r e  d e t e c t i o n  envelope,  r e s o l v e  two 
t a r g e t s  when s e p a r a t e d  by 0.125 (118) n a u t i c a l  m i l e s  i n  range and on t h e  same 
azimuth o r  when s e p a r a t e d  by 2.0 degrees  i n  azimuth a t  t h e  same range.  

( f )  IIeight  Accuracy. The ARSR-4 s h a l l  de termine and r e p o r t  t a r g e t  
he igh t  t o  a n  accuracy of p l u s  o r  minus 5,000 f e e t  of t r u e  a l t i t u d e  90 pe rcen t  of 
t h e  t ime,  a s  measured i n  any 5 - n a u t i c a l m i l e  range i n t e r v a l ,  t o  a  range of 
175 n a u t i c a l  mi les .  

( g )  De tec t ion .  Detect  and r e p o r t  a  0 .1  mete r  square ,  Swerl ing 
type  I t a r g e t  o u t  t o  a  range of 92 n a u t i c a l  m i l e s ,  a  1 .0  mete r  square ,  Swerl ing 
type  I t a r g e t  o u t  t o  a  range of 165 n a u t i c a l  m i l e s ,  and a  2.2 meter  square ,  
Swerl ing type I t a r g e t  i n  a  range from 5  t o  200 n a u t i c a l  mi les .  

( h )  Targe t  D e f i n i t i o n .  A t a r g e t  s h a l l  be de f ined  a s  a  manmade 
f l y i n g  v e h i c l e  w i t h  t h e  fo l lowing  c h a r a c t e r i s t i c s :  

1. Radar Cross S e c t i o n  - .1 t o  10,000 mete r  square .  - 
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2. Veloci ty  - 25 t o  3,000 n a u t i c a l  m i l e s  per  hour. - 
3. Dynamics - up t o  seven t imes a c c e l e r a t i o n  due t o  g r a v i t y  - 

(Gs).  

( i )  P ? .  The r a d a r  s h a l l  be capab le  of o p e r a t i n g  over  a 
frequency range of 1,215 t o  1 ,400 megahertz. 

( 2 )  Beacon Performance. When co loca ted  w i t h  a n  Air  T r a f f i c  Cont ro l  
Beacon I n t e r r o g a t o r ,  Model 5 (ATCBI-5), t h e  ARSR-4 s h a l l  p rocess  beacon v ideo  from 
t h e  co loca ted  ~TCBI-5 f a c i l i t y  t o  beacon t a r g e t  r e p o r t s  and meet t h e  
fo l lowing  performance requirements :  

( a )  P r o b a b i l i t y  of Detect ion.  0.995 w i t h  round r e l i a b i l i t y  of 0.76 
i n  40,000 f r u i t  r e p l i e s  p e r  second (30,000 f r u i t  r e p l i e s  i f  o p e r a t i n g  4 ) .  

(b )  Accuracy. The range and azimuth accuracy s h a l l  e q u a l  t h e  s e a r c h  
range and azimuth accuracy.  

( c )  Range Resolut ion.  Resolve two transponder-equipped a i r c r a f t  
when s e p a r a t e d  by 0.05 n a u t i c a l  m i l e s  i n  range a t  t h e  same azimuth. 

( d )  Azimuth Resolut ion.  Resolve two transponder-equipped a i r c r a f t  
t a r g e t s  as fo l lows :  

1. A i r c r a f t  w i t h  i d e n t i c a l  codes and modes s e p a r a t e d  by a 
d i s t a n c e  e q u a l  t o  o r  exceeding 2.4 degrees  i n  azimuth.  

2. A i r c r a f t  w i t h  d i f f e r e n t  modes o r  codes,  r e g a r d l e s s  of sepa- 
r a t i o n  provided r e p i y  codes ,  do n o t  g a r b l e  o r  o the rwise  i n t e r f e r e  w i t h  each  o t h e r .  

( e )  Code Val ida t ion .  The v a l i d a t i o n  of Mode-2/38 codes s h a l l  be 
g r e a t e r  than  97 p e r c e n t ;  v a l i d a t i o n  of Mode C codes s h a l l  be g r e a t e r  than  
96 pe rcen t .  

( f )  Mark X and Mark X I 1  C a p a b i l i t i e s .  The beacon t a r g e t  process ing 
s h a l l  comply w i t h  t h e  fol lowing:  

1. Order 1010.51A, S e l e c t i o n  Order:  3.S. Na t iona l  Aviat ion 
Standard f o r  t h e  Mayk X (SIF)  A i r  T r a f f i c  Cont ro l  Radar Beacon System (A'I'CRBS) 
C h a r a c t e r i s t i c s  (3-8-71). 

2 .  Department of Defense A i m s  S p e c i f i c a t i o n  65-1000B (4-1-52) 
and have a n  integra'ir Mark X I 1  System. 

3. Upon r e q u e s t ,  Mode 4 i n t e r r o g a t i o n s  s h a l l  have p r i o r i t y  
over  a l l  o t h e r s  excep t  t h a t  t h i s  s h a l l  n o t  i n h i b i t  i n t e r l a c e d  i n t e r r o g a t i o n s .  

4. F a c i l i t i e s  f o r  changing Mode 4 codes from a remote l o c a t i o n  
s h a l l  be provided to support  unmanned o p e r a t i o n  of s i t e .  
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( 3 )  Weather Detect ion and Repor t ing.  The NtSii-4 s h a l l  d e t e c t  and r e p o r t  
weather  t a r g e t  d a t a  a s  fo l lows:  

( a )  The ARSR-4 s h a l l  p rov ide  n o n d i g i t i z e d  l o g  weather d a t a  f o r  t h e  
Radar Remote Weather Display System (RRWDS). The l o g  weather  v ideo s h a l l  have a 
60 d e c i b e l  (dd)  dynamic range minimum. 

( b )  The ARSR-4 s h a l l  d e t e c t  ( p o s i t i o n  and i n t e n s i t y )  f i v e  l e v e l s  of 
weather w i t h  a  range accuracy of 0 .5  n a u t i c a l  m i l e s  and s h a l l  provide  f o r  s e l e c t i o u  
of t h r e e  of t h e  f i v e  l e v e l s  f o r  d i g i t a l  r e p o r t i n g .  

( c )  The ARSR-4 s h a l l  provide  f o r  s e l e c t i o n  of i n t e n s i t y  l e v e l s  i n  
weather  r e p o r t s  i n  t h e  fo l lowing  ranges:  g r e a t e r  t h a n  o r  e q u a l  t o  30 dhZ, g r e a t e r  
than  o r  e q u a l  t o  41  dBZ, g r e a t e r  t h a n  o r  e q u a l  t o  46 dBZ, g r e a t e r  t h a n  o r  e q u a l  t o  
50 dBZ, and g r e a t e r  t h a n  o r  e q u a l  t o  57 dBZ, where dBZ i s  t a r g e t  r e f l e c t i v i t y  i n  
d e c i b e l s .  

( 4 )  Targe t  Process ing.  The ARSR-4 s h a l l  p rocess  and format  t a r g e t  
r e p o r t s  a s  fo l lows :  

( a )  Targe t  i a p a c i t y .  The ARSR-4 s h a l l  be capab le  of o u t p u t t i n g  
800 t a r g e t s  p e r  s c a n ,  n o t  i n c l u d i n g  f a l s e  t a r g e t s  o r  equipment s t a t u s  messages. 

( b )  F a l s e  Targe t s .  The ARSR-4 s h a l l  r e p o r t  no more t h a n  f o u r  f a l s e  
beacon o r  s e a r c h  t a r g e t s  p e r  s c a n  due t o  n o i s e .  F a l s e  s e a r c h  t a r g e t s  p e r  scan  
s h a l l  no t  exceed 20 due t o  t e r r a i n  o r  s e a  r e t u r n s ,  70 due t o  v e h i c u l a r  t r a f f i c  and 
a n g l e s ,  and 100 due t o  c e l l u l a r  p r e c i p i t a t i o n ,  averaged o v e r  10 consecu t ive  scans .  

( c )  T imel iness .  The ARSR-4 d e l a y  between t a r g e t  d e t e c t i o n  ( a i r c r a f t  
a t  antenna peak of beam) t o  t r a n s m i s s i o n  of t h e  d i g i t a l  t a r g e t  r e p o r t  s h a l l  be a s  
fo l lows  : 

1. When Colocated w i t h  a  Mode S. Delay of t r a n s m i s s i o n  of 
d i g i t a l  t a r g e t  r e p o r t  t o  t h e  14ode S  s h a l l  n o t  exceed 0.350 seconds.  

2. When Colocated w i t h  an  ATCBI-5. Delay of t r a n s m i s s i o n  of 
d i g i t a l  t a r g e t  r e p o r t s  o u t  of t h e  MSR-4 shall n o t  exceed 1 .5  seconds.  

( d )  Search/Beacon C o r r e l a t i o n .  C o r r e l a t e  r a d a r  and beacon t a r g e t  
r e p o r t s  t o  p rov ide  r a d a r  r e i n f o r c e d  beacon t a r g e t  r e p o r t s .  

( e )  Data P o r t s .  Provide s e p a r a t e l y  c o n t r o l l e d  d i g i t a l  d a t a  p o r t s  
f o r  UShF and FAA. The FAA s h a l l  have d u a l  p o r t s  t o  p rov ide  d a t a  i n  bo th  common 
d i g i t i z e r  format  and IWS r e q u i r e d  ( t o  be determined)  format  f o r  t r a n s i t i o n .  Pro- 
v i s i o n  s h a l l  be made f o r  ma in ta in ing  t h e  s e c u r i t y  of t h e  US&? d i g i t a l  d a t a  l i n k .  

( f )  Programmabil i ty.  A l l  d i g i t a l  r e p o r t s  s h a l l  be programmable t o  
have format  compat ib le  w i t h  t h e  ROCC, AR'I'CC, and M. 
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(g) False T.~rget Reduction. The ARSR-4 sha l l  provide Tor selection 
of a process or processes which shall reduce false target report output from any 
FAA data port to no more than 30 false reports per scan averaged over 10 consecu- 
tive scans. The degradation of performance parameters associated with this selec- 
tion shall be minimized commensurate with meeting the requirement for no more than 
30 false reports per scan. 

(5) Availability. The ARSR-4 shall have the following reliability and 
availability: 

(a) System Operational Reliability. The BSR-4 System mean time 
between failures shall not be less than 1,500 hours. 

(b) System Availability. The ARSR-4 shall be operationally avail- 
able 99.74 percent of the time when the system is unmanned. Should the system be 
manned, it shall be operationally available 99.87 percent of the time. 

(c) Annual Maintenance. Maximum annual maintenance man-hours shall 
not exceed 100 hours (combined corrective and preventive maintenance). Preventive 
maintenance shall not be required on less than a 90-day interval. 

(6) Local and Remote Maintenance. The USR-4 shall provide for both 
local and remote maintenance and monitoring as follows: 

(a) On-line Haintenance. Provide capability to perform on-line 
diagnostics, line replaceable unit (LRU) replacement, and LRU testing without 
impairing on-line radar operation. 

(b) Remote Maintenance Monitoring System. Provide full compati- 
bility with the 1lA.5 Remote Maintenance Monitoring (RMM) System as specified in 
I?&-MD-7 92 and IJAS-14D-7 93. 

(c) Operational Control. Both local and remote operational control 
shall be provided. 

(d) Diagnostics. Provide on-line performance monitoring diagnostics 
and off-line fault isolation diagnostics controlled through the iW. 

(7) Interference Reduction. The system shall have interference 
reduction capabilities as follows: 

(a) Elimination. 

(b) Rejection. 

(c) Avoidance, such as sector radiation control and rapid frequency 
selection, local and remotely controlled. 

(d) Radiofrequency (RF) interference strobe reporting with remote 
(from ROCC) and local disable capability. 
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a .  E x i s t i n g  C a p a b i l i t i e s .  E l e c t r o n i c  equipment a t  e x i s t i n g  jo int -use  f a c i l -  
i t i e s  inc lude :  

( 1 )  Search r a d a r  subsystem (ARSR-1, -2, -3 o r  FPS-20, -60, -91, -93h). 

( 2 )  Beacon subsystem (ATCBI-5, AN/GPA-124). 

( 3 )  M i l i t a r y  he igh t - f inder  r a d a r  subsystem (FPS--6/90/116). 

( 4 )  Data remoting subsystem (FYQ-47, -49, DTEIMIM, CD-2C, WFLdU, and 
modem). 

( 5 )  Communications subsystem (BUEC, RCAG, AN/GRR-21, -22 w i t h  AM-6155 
l i n e a r  a m p l i f i e r ,  -23, -24, ANIGRT-22, and GRC-171). 

( 6 )  Environmental  subsystem. 

( 7 )  The d i g i t i z e r s  a r e  used t o  d e t e c t ,  d i g i t i z e ,  and format t h e  r a d a r  
and beacon d a t a  a u t o m a t i c a l l y  b e f o r e  i t  i s  s e n t  t o  t h e  ARTCC o r  t h e  ROCC us ing  
r a d a r  microwave l i n k  o r  d e d i c a t e d  t e l ephone  l i n e s .  Height- f inder  r a d a r s  a r e  
opera ted  by USAF/DOD p e r s o n n e l ,  and h e i g h t  in fo rmat ion  i s  manual (semi-automated) 
by s i t e  o p e r a t o r .  With t h e  e x c e p t i o n  of t h e  ARSR-3, which i s  used a t  12  jo in t -use  
l o c a t i o n s ,  s e a r c h  and h e i g h t  r a d a r s  a r e  30 y e a r s  o l d  and u s e  vacuum-tube 
technology and a s s o c i a t e d  ana log  c i r c u i t r y .  

b. Planned C a p a b i l i t i e s .  Replacement equipment w i l l  be t h e  ARSR-4 r a d a r  and 
a r a d a r  beacon system. Mode S o r  ATCBI-5 w i l l  r e p l a c e  t h e  UPX-14/21 beacon sub- 
system. The ATCBI-5 beacon subsystem w i l l  be r e t a i n e d  a t  some s i t e s  and rep laced  
by Mode S a t  o t h e r s .  Mode S i s  funded s e p a r a t e l y  and i t s  c a p a b i l i t i e s  a r e  d i s -  
cussed i n  Order 1812.6, System Requirements Statement f o r  t h e  Mode S S u r v e i l l a n c e  
and Communications System. The ARSR-4 r a d a r  w i l l  r e p l a c e  ARSR-1, -2, -3, FPS-20, 
-60, -91A, -93A, d i g i t i z e r s  (FYQ-47, -49, DTE, DTE/MIM, CD-2C), FPS-9, -90, -116, 
and t h e  WFMU a t  jo in t -use  f a c i l i t i e s .  

6.  ASSESSMENT. 

a .  S h o r t f a l l s  i n  E x i s t i n g  C a p a b i l i t y .  The e x i s t i n g  r a d a r s  and d a t a  proces- 
s o r s  o f t e n  s u f f e r  from d e t e c t i o n  of automobi les  and a n g e l  c l u t t e r ;  e .g . ,  b i r d s ,  
convec t ive  c e l l s ,  e t c .  T h i s  e f f e c t  i s  c l o s e l y  connected w i t h  t h e  environment,  sea-  
son of t h e  y e a r ,  t empera tu re ,  m e t e o r o l o g i c a l  s i t u a t i o n ,  and l a t i t u d e .  With t h e  
e x i s t i n g  r a d a r s ,  s u b c l u t t e r  v i s i b i l i t y  i s  reduced by l i m i t i n g  ground c l u t t e r .  
There fo re ,  on ly  l a r g e  a i r c r a f t  ( a i r  c a r r i e r )  a r e  d e t e c t e d  r e l i a b l y  whi le  s m a l l  a i r -  
c r a f t  ( a i r  t a x i  and g e n e r a l  a v i a t i o n )  may be e l i m i n a t e d .  Improved s u b c l u t t e r  
v i s i b i l i t y  would improve t h e  r e l i a b i l i t y  of d e t e c t i o n ,  e s p e c i a l l y  f o r  s m a l l e r  
a i r c r a f t  . 

b. Technological  Oppor tuni ty .  The o p p o r t u n i t y  e x i s t s  f o r  meeting t h e  miss ion  
need through t h e  a p p l i c a t i o n  of e x i s t i n g  technology.  Doppler f i l t e r i n g ,  moving 

- - 

t a r g e t  d e t e c t o r s ,  scan-to-scan c o r r e l a t i o n ,  and Rl%i a r e  examples of e x i s t i n g  
t echno log ies  t h a t  could  be a p p l i e d  t o  meet t h e  miss ion  need. I n  a d d i t i o n ,  t h e  
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technology r e q u i r e d  f o r  i n t e g r a l  s e a r c h  and he igh t - f inder  r a d a r s  e x i s t s  and 
p rov ides  t h e  o p p o r t u n i t y  f o r  reducing manpower requirements  a t  c u r r e n t  j o i n t - u s e  
f a c i l i t i e s .  A p p l i c a t i o n  of RMM technology w i l l  a l l o w  a p p l i c a t i o n  of new mainte- 
nance concepts  whi le  con t inu ing  t o  meet t h e  miss ion  needs. 

c .  P h y s i c a l  Obsolescence of Equipment. The p r e s e n t  ARSR-1, ARSR-2, FPS-20, 
FPS-60, FPS-91A, and FPS-93A, ARSR's, and FPS-116 he igh t - f inder  r a d a r s  use  vacuum 
tubes  and a s s o c i a t e d  analog c i r c u i t r y  t h a t  a r e  a t  l e a s t  25 y e a r s  o l d .  These equip- 
ments w i l l  be approximate ly  30 y e a r s  o l d  a t  t h e  t ime of planned replacement.  
lience, c u r r e n t  r a d a r  systems w i l l  have exceeded t h e i r  planned 20-year d e s i g n  l i f e  
by 10  y e a r s .  The w i r i n g  and components i n  e x i s t i n g  systems a r e  b r i t t l e  w i t h  age 
and break e a s i l y  when opening t h e  equipment t o  perform d a i l y  maintenance.  The con- 
d i t i o n  of t h e  equipment i s  i n  a c r i t i c a l  s t a t e ,  and a replacement program must be 
under taken a s  soon as p o s s i b l e  i n  o r d e r  t o  p reven t  extended ou tages  which could  
p l a c e  a burden on o u r  a i r  t r a f f i c  system and t h e  USAF a i r  s o v e r e i g n t y l a i r  de fense  
miss ions .  There i s  mechanical  wear o u t  of such  major system components a s  RF 
a t t e n u a t o r  and r o t a r y  j o i n t s  f o r  t h e  ARSR Systems and range h e i g h t  i n d i c a t o r ,  cone 
assembly,  az imuth d r i v e ,  and amplidyne f o r  t h e  FPS-116 System. 

d.  Oppor tuni ty  f o r  Cost Savings.  There a r e  i n c r e a s i n g  c o s t s  i n  supplying 
replacement p a r t s  f o r  c u r r e n t  r a d a r  systems.  Components a r e  not  a v a i l a b l e  i n  t h e  
supply  system and have t o  be s p e c i a l l y  manufactured.  Over t h e  las t  few y e a r s ,  t h e  
average u n i t  p r i c e  f o r  t h e  receiving- type vacuum t u b e s  has inc reased  a t  a n  annua l  
r a t e  of 17.4 p e r c e n t ,  i n c l u d i n g  i n f l a t i o n  c o s t .  The c o s t  of s o l i d - s t a t e  d e v i c e s  
i s  expected t o  c o n t i n u e  t o  d e c l i n e .  A mic roprocessor  which c o s t  $9 i n  1975 w i l l  
c o s t  $2 i n  1985,  a r e d u c t i o n  of 77.7 pe rcen t .  The i n t e g r a l  he igh t - f ind ing  capa- 
b i l i t y  of t h e  proposed system w i l l  p rov ide  USM ROCC's w i t h  au tomat ic  r e p o r t i n g  of 
he igh t  wi thou t  o p e r a t o r  i n t e r v e n t i o n .  C u r r e n t l y ,  t h i s  f u n c t i o n  i s  accomplished by 
seven m i l i t a r y  pe r sonne l  a t  each  si te.  The performance of t h e  he igh t  f u n c t i o n  
w i l l  a l s o  be remote maintenance monitored and w i l l  a l l o w  t h e  FAA t o  s a t i s f y  i t s  
maintenance commitment t o  t h e  USAF w i t h  i n c r e a s e d  p r o f i c i e n c y  and p r o d u c t i v i t y .  

e. P o t e n t i a l  Impact on Buman Resources.  

( 1 )  The ARSR-4 Program i s  p a r t  of t h e  c o n t i n u i n g  FAA e f f o r t  t o  r e p l a c e  
a l l  vacuum tube  equipment w i t h  s o l i d - s t a t e  equipment t o  provide  g r e a t e r  system 
r e l i a b i l i t y  and reduce o p e r a t i n g  c o s t s .  As a replacement system, t h e  impact t o  
t h e  o p e r a t i n g  a i r  t r a f f i c  c o n t r o l l e r s  w i l l  be minimal. There would, however, be 
expected impact t o  t h e  Airway F a c i l i t i e s  maintenance s t a f f ,  p r i m a r i l y  a s  a r e s u l t  
of t h e  change from a manned f a c i l i t y  t o  a n  unmanned f a c i l i t y .  The o v e r a l l  impact 
w i l l  be minimized i n  accordance w i t h  guidance from Order 6000.27, T r a n s m i t t a l  of 
Maintenance Phi losophy S t e e r i n g  Group (MPSG) Repor t ,  which p rov ides  t h e  guidance 
t h a t  r e d u c t i o n s  i n  work f o r c e  l e v e l s  w i l l  be accomplished through a t t r i t i o n .  There 
w i l l  a l s o  be  p o s s i b l e  pe r sonne l  r e l o c a t i o n s ,  which w i l l  be cons ide red  i n  t h e  pro- 
gram implementation plan.  This  w i l l  be accomplished i n  con junc t ion  w i t h  mainten- 
ance  s t a f f i n g  p lann ing  regard ing  c o l o c a t e d  ATCBI, Mode S, Mode 4,  and o t h e r  
systems. 

( 2 )  T r a i n i n g  w i l l  be accomplished f o r  t h e  maintenance t e c h n i c i a n  i n  
accordance w i t h  c u r r e n t  p r a c t i c e s  and w i l l  be d e t a i l e d  a s  p a r t  of t h e  program 
implementation p lan .  Tra in ing  w i l l  be planned t o  minimize impact on o p e r a t i o n s .  
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( 3 )  Thc pro;;r:ilm o f  Cice w i l  L e n s u r e  t l ia t  human [ a c t o r  cons Lclcr'lt iorw , 
sue: h ;is c a m  of ~nainteniince , occupat iona 1 s a f e t y  and h e a l t  1 1 ,  ergoiloinic Jcs l;:n, 
u s e r  f r i e n d l y  s o f t w a r e ,  e t c . ,  a r c  p a r t  of t h e  procurement package and specLC-Lcr 
t i o n  nnJ a r c  g ivcn high v i s i b i l i t y  and a t t e n t i o n  throughout a l l  implement i~t ion 
p11;ises of t h e  prograrn. 

( 4 )  Although i t  i s  t o o  e a r l y  i n  t h e  program f o r  s p e c i f i c  c o n v e r s a t i o n s  
w i t h  a p p r o p r i a t e  ba rga in ing  u n i t  r e p r e s e n t a t i v e s ,  t h e s e  r e p r e s e n t a t i v e s  have been 
k e p t  involved w i t h  r e s p e c t  t o  t h e  g e n e r a l  t h r u s t  of such  programs through d i scus -  
s i o n s  of t h e  MPSG r e p o r t  h d  con t inu ing  d i a l o g u e  vis-a-vis t h e  8 0 ' s  Maintenance 
Program. The program o f f i c e  w i l l ,  through t h e  cogn izan t  o f f i c e s ,  e n s u r e  considera-  
t i o n s  of and i n p u t s  from o p e r a t i n g  pe r sonne l .  

7 .  l&;IMUM COST NJD M I N I M U M  BENEFIT. 

a .  General  Cost .  The t o t a l  e s t i m a t e d  l i f e - c y c l e  c o s t  f o r  t h e  FAAIAir Force 
Radar Replacement (FARR) program f o r  t h e  ARSR-4 i s  summarized i n  t h e  fo l lowing  
t a b l e  : 

UndiscounteJ Discounted ( p r e s e n t  v a l u e )  
(Constant  (Constant  
F'i-1985 $) FY-1985 $) 

A c q u i s i t i o n  Cost $605. ZM 
Opera t ions  & Maintenance Cost  221.81,I 

T o t a l  L i f e  Cycle $827. OM 
Cost 

b. P o t e n t i a l  B e n e f i t s .  It i s  a n t i c i p a t e d  t h a t  t h e  FARR/ARSR-4 Program w i l l  
p rovide  o r  g e n e r a t e  s e v e r a l  a r e a s  of p o t e n t i a l  b e n e f i t .  These i n c l u d e  o p e r a t i o n s  
and maintenance c o s t  s a v i n g s  t o  t h e  FLU and USAF, reduced d e l a y  s a v i n g s  t o  u s e r s ,  
enhanced u s e r  s a f e t y ,  and improved n a t i o n a l  de fense  r e a d i n e s s .  I d e n t i f i c a t i o n  of 
t h e s e  expected b e n e f i t s  i s  based on t h e  fo l lowing  f a c t o r s :  

( 1 )  Savings  i n  o p e r a t i o n s  and maintenance c o s t s  due t o  s o l i d - s t a t e  t ech-  
nology and lUm. 

( 2 )  Reduced l a b o r  c o s t s  due t o  t h e  i n t e g r a l  he igh t - f ind ing  c a p a b i l i t y  of 
t h e  ARSR-4 System w i t h  a u t o m a t i c  r e p o r t i n g  of he igh t  wi thou t  o p e r a t o r  i n t e r v e n t i o n .  

( 3 )  Reduced c a p i t a l  inves tment  on r e l a t e d  p r o j e c t s  through t h e  r e l o c a t i o n  
of r e u s a b l e  r e s o u r c e s  t o  l o c a t i o n s  where they  w i l l  f u l f i l l  miss ion  requirements  
f o r  t h o s e  s i t e s .  

( 4 )  Improved equipment r e l i a b i l i t y  and a v a i l a b i l i t y  w i l l  reduce u s e r  
d e l a y s  and m a i n t a i n  s a f e t y  s t a n d a r d s .  

(5) Enhanced n a t i o n a l  s e c u r i t y  due t o  improved system performance and 
i n c r e a s e d  a v a i l a b i l i t y  ( f o r  example, i n c r e a s e d  range,  i n c r e a s e d  r e p o r t s  p e r  s c a n ,  
wider  d e t e c t i o n  enve lope) .  
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a .  Con t inua t ion  of P resen t  Approach. I f  no a c t i o n  i s  t aken ,  t h e  impact on 
t h e  miss ion need would be t o  reduce t h e  a v a i l a b i l i t y  ol: t h e  prim'iry s u r v e i l l a n c e  
d a t a  t o  t h e  a i r  t r a f f i c  c o n t r o l  system. The con t inu ing  d e t e r i o r a t i o n  of t h e  cur-  
r e n t  systems w i l l  r e s u l t  i n  more and l o n g e r  outages .  The c o s t  t o  t h e  agency w i l l  
be i n  t h e  a r e a s  of i n c r e a s e d  replacement p a r t s  c o s t s  a s  systems become o b s o l e t e  
and p a r t s  a r e  no l o n g e r  r e a d i l y  a v a i l a b l e  and i n  i n c r e a s e d  l a b o r  c o s t s .  

b. Proposed ARSR-4 Approach. No major new development w i l l  be r e q u i r e d  a s  
p a r t  of t h e  ARSR-4 procurement. S e v e r a l  manufac tu re r s  have produced systems t h a t  
have c a p a b i l i t i e s  t h a t  a r e  s i m i l a r  t o  t h o s e  r e q u i r e d  t o  meet t h e  miss ion  need. It 
i s  expected t h a t  t h e s e  manufacturers  w i l l  propose v a r i a n t s  of t h e i r  c u r r e n t  
systems.  

c .  Nontechnical  Approaches. There a r e  no n o n t e c h n i c a l  approaches  s u i t a b l e  
t o  meet t h e  miss ion  need. 

I 
- 

Donald D. Engen 
Admin i s t ra to r  
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